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requirement on target cooling cited above Tho thtj" ^'^^--ed layer. Thus the 
altered layer will depend on the taraet • . and composition of the 
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c?mTosftfon "^^'Z^lf^^^f^^^^r ^"^^^^ 
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n^asses. (Used courtesy TelicCorporationT - '^^ ' """""^ 

nifica'S; Srt; tlSrlnfyfel^^^t^rnh^^^^^^^^ '"^-^ 
the surface will cause an irreoular surface t^o^„^^^^ sputtering yield over 
sloping surfaces that s'^vive tend t^^ tK^tZ V»°kp'''rn ""^^ 
sputtered flux such that the sputteHn?yl2,Tis'm LSd^JseT^LTs'^^^^ 
If the second phase, or any included impurity particles have vpr» f«,« fri -^ ' 
yields, the surface may develop into a^ore^st'^oJcon^s with s7d °^ 
maximum sputtering angle, as shown in Figure 5A0^^^^^ jUe^Znl! Ill r^i 
course sputter away; however, the receding target surface will fvn«c» 

plex than the picture described above The mDoSnt LL?i" !L"'°''l 
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. in sputtering systems that operate at hfoh nrocc i ''^'^^ ^^'^^^^ ^^^d 
mTorr), some of the sputteri^q mate fa^^ ^^"'^''1 ^^"^ 20 

gas Thus mixing of low ?n7higrSd o ow anSSh 1^^^ 
rials can occur on the target seomJtT pyZJn^ and high melting point, mate- 
that if atoms of a low vie d mTter^ dlnn^.f^ ^''u ^^'"^ '"^'^^^^^ 
and if the low yield mated^llra^^ W^^^^^ ^-^^^^e, 
the material underneath, then cones wrform "s^^ capable of protecting 

melting points as well as the taropt tomn;.^ Relative sputtering yields and 
dieting this behavTo A tvoica Sfin . ' ^^^^^J^ ^^ important in pre- 

hi i!. I^' '^'"''""^ sputtering rate from the cone covereS s^^^^^^ 

has been found to be very close to that for the low-yield materiarfMoT Thf 
important point is that the film composition deposited^frl^com^^^ 
can be much different from that estimated from the individual sputtering yields 
and the relative areas of the target segments. 

A m-^^^L^'a^^'"^ exercised when using hot-pressed targets. Hot-pressed 

Au-Ni and Au-Co targets composed of powders in the 50 to 130 jum range were 
found to yield, deposits with compositions that matched those of the targets 
after an equilibration period during which a layer only about 20 ptm thick had 
been sputtered from their surfaces.''^ However, the overall yield dropped to a 
value equal to that of the low-yield constituents INl and Co), even when the 
volume fraction of that constituent was only about 30%. 

Contamination can present a particular problem with hot-pressed targets be- 
cause of the large surface area contained in the starting powder. Such contamina- 
tion may be present throughout the target and in such case will not clean up as 
the target is used. '^'''^ ' 

Particular caution must also be exercised when using targets composed of 
compounds having poor electrical and thermal conductivity. Cracking often 
limits allowable current densities. The problem is particularly important for 
planar magnetrons where concentrated heating occurs under the plasma ring.''^ 
Poor thermal conductivity leads to high surface temperatures and may result 
in the loss of volatile constituents by evaporation or sublimation. The high 
electric field in a poorly conducting target can act in concert with the high 
temperature and promote diffusion within the target. Thus the requirements 
listed at the beginning of this section are violated. It is not uncommon for films 
sputtered with such targets to be deficient in the more volatile constituents.'*'''*- 
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